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Abstract

As people age, they tend to suffer from disease and various other age-related problems. Because the elderly
generally have a variety of problems related to physical functioning as well as psychiatric, psychological, or
socioeconomic issues, the conventional medical care model that focuses only on disease itself often fails to
provide an adequate solution. A specific procedure oriented to the elderly is comprehensive geriatric assessment
(CGA). CGA evaluates the extent of functional impairment of the elderly from the medical, social, psychiatric,
psychological, and physical aspects, and allows multidisciplinary intervention by a team of health professionals
that can include physicians, nurses, physiotherapists, pharmacists, dietitians, caregivers, and social workers. The
reported advantages of CGA include a decrease in the number of admissions, reduced length of hospital stay,
a decrease in the number of institutionalized elderly, improvement in activities of daily living (ADL), and early
detection of dementia and efforts to halt its progress. However, inappropriate use of CGA and inappropriate
selection of subjects can lead to failure in achieving a satisfactory result. In Japan, the introduction of government-
sponsored long-term care insurance furthered the spread of the CGA concept. A deeper understanding of the
need for multidisciplinary intervention based on the cooperation of the medical and nursing sectors is expected,
with improved medical and nursing care of the elderly being the anticipated outcome.

Key words Elderly, Comprehensive geriatric assessment (CGA), Multidisciplinary approach,
Activities of daily living (ADL), Long-term care insurance

cation, the concept of CGA i§ incorporated in

Introduction

In 1964, Williamson et al., who examined elderly
residents in Scotland, found that their family
physicians did not have sufficient understanding
of the patients’ various problems, including im-
paired functioning in daily living, and noted for
the first time the importance of comprehensive
geriatric assessment (CGA).

In Japan, a government-sponsored long-term
care insurance system launched in 2000 directed
the attention of general clinicians to the impaired
functioning of the elderly. A person who receives
benefits from long-term care insurance is required
to obtain certification of their necessity from a
physician. In the process of obtaining certifi-

the core assessment of basic activities of daily
living (BADL), instrumental activities of daily
living (IADL), cognitive function, and abnormal
behavior. In addition, it is also required that
a description of functioning in daily living be
provided in the attending physician’s statement.
Because of these changes, greater knowledge of
functioning in daily living has become essential
for the attending physician, and thus physicians’
attention to this matter has increased. Further,
from the fact that a number of recent reports
have presented the results of evaluations of the
intervention of nursing care or rehabilitation
training in terms of CGA, it is expected that
attention to CGA will increase in the future.

*1 Associate Professor, Department of Medicine and Genetics, Kochi Medical School, Kochi, Japan (nishinam @kochi-u.ac.jp).
This article is a revised English version of a paper originally published in the Journal of the Japan Medical Association (Vol.135, No.5, 2008,

pages 1259-1262).
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What is CGA?

CGA is a geriatric procedure in which a compre-
hensive evaluation including the medical, social,
psychiatric/psychological, and physical aspects
of an elderly individual with a disease or disorder
is undertaken to determine the extent of the
individual’s impaired functioning in daily living
(Fig. 1).2 ‘

Impaired functioning consists mainly of move-
ment problems, urinary or fecal incontinence,

dementia, unstable movement/falling, and com-
municative disorder (visual and hearing acuity,
speech function, etc.).® Such impairments can
result from a variety of causes, and the chronic
process of the condition interferes with the inde-
pendence of the elderly individual. Because of
this, elderly individuals with impaired function-
ing tend gradually to become in need of long-
term care.

Behind the growing need for CGA is the
marked increase in the number of elderly patients
with impaired functioning as well as the recogni-

Physical assessment

Medical assessment

C

sychiatric/psychological
assessment

/ Social assessment

lComprehensive geriatric assessment ‘

| Appropriate medical or nursing careJ

l

| Improvement of QOL of the patient and familyJ

(Excerpted from Nishinaga M. Japanese Journal of Geriatrics. 2000;37:859-865)

Fig. 1 Comprehensive geriatric assessment (CGA)

Table 1 ltems and procedures of comprehensive geriatric assessment

(1) Basic activities of daily living (BADL)

Eating, bathing, dressing, mobility, walking to toilet, urinary control, etc.

-> Barthel index :
— Katz index

(2) Instrumental activities of daily living (IADL)

Telephoning, shopping, preparing meals, housekeeping, laundry, going out to nearby places,
transportation, medication management, money management, etc.

— Lawton

— ADL-20, Tokyo Metropolitan Institute of Gerontology (TMIG) Index of Competence

(3) Cognitive functions

— MMSE (mini-mental state examination)
— HDS-R (Hasegawa’s dementia scale-R)

(4) Mood

— GDS (geriatric depression scale), GDS15
(5) Communication: Visual and hearing acuity, swallowing
(6) Social environment: Home environment, caregiver, care and support system

{(Adapted from The Japan Geriatrics Society ed. Geriatrics textbook (revised edition). Medical View Co., Ltd., Tokyo,

2002;153.)
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tion that the conventional acute-disease model,
which has been used for infections or other
diseases, is no longer suitable in this situation.
Therefore, a method of functional evaluation
was required that would provide relevant infor-
mation on the actual functioning of the elderly
patient to the geriatric care professional, while
being applicable to complex symptoms and
patient needs related to disease or impaired func-
tioning. In addition, a methodology for providing
appropriate care to the patient according to his
or her individual situation was also required.?

Fundamentals of CGA

CGA is amethod used to assess impaired function-
ing that takes into account the following functions:

COMPREHENSIVE GERIATRIC ASSESSMENT AND TEAM INTERVENTION

physical, psychiatric/psychological, social, and
medical. The elements of CGA include: 1) basic
activities of daily living (BADL), 2) instrumental
activities of daily living (IADL), 3) cognitive func-
tion, 4) mood, 5) communication (visual or hear-
ing disorders), and 6) social environment (family
environment, caregiver, care and support system,
etc.) (Table 1).

Forms of CGA and Their Usefulness

It has been reported that CGA is effectively
associated with a decreased number of admis-
sions, reduced length of hospital stay, decreased
institutionalization, improved QOL, decreased
medication, improvement of ADL, and decreased
mortality.® CGA is divided into several forms

Table 2 Forms of comprehensive geriatric assessment (CGA)

(1) Geriatric evaluation and management unit (GEMU) (ward)

(2) Inpatient geriatric consultation service (IGCS)

(3) Outpatient assessment service (OAS)

(4) Hospital-home assessment services (HHAS)

(5) Home assessment service (HAS)

(Excerpted from Stuck AE, et al. Lancet. 1993;342:1032-1036)

Attending physician

On admission | Evaluation by CGA (cognitive function)

Determining the medical treatment policy

Assessing the social situation and nursing care

h.

Y

/ Dietitian it
( Policy-making

\ Physical/operational
\ therapist
Social worker |

E

ation training-
LR, -

{iome care |

. [
Atdischarge | Comprehensive assessment and adjustment l
L

Y

| Home visiting care team, home support center I

(Excerpted from Nishinaga M. Japanese Joumal of Geriatrics. 2000;37:853-865)
Fig. 2 Flow chart of the multidisciplinary approach
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according to its usage (Table 2).°

CGA employed for elderly patients with
complex problems who were admitted to evalua-
tion and management in special units designed
for such patients have been reported to confer
various benefits, such as improved functioning
including ADL scores, decreased institutionaliza-

tion, and decreased mortality.!??

Repeated admissions represent a problem
common to elderly patients with heart failure.
Of 104 patients admitted to a hospital because
of heart failure (mean age 79.2 years), 32% were
admitted again within 6 months, and 36% of the
reasons for readmission were factors other than
the disease itself, such as decreased compliance.
In this connection, multidisciplinary intervention
by a team consisting of the attending physician,
physical/occupational therapist, medical social
worker, nurse, dietitian, and pharmacist was
carried out in a CGA and management unit,
in order to allow elderly patients with heart fail-
ure to continue living at home after discharge

(Fig. 2).2 Among patients who experienced two
or more admissions within 2 years, 66 patients
(mean age 80 years) who were admitted to the
CGA and management unit were compared
with 112 patients (mean age 81 years) who were
admitted to general wards. The percentage of
patients who experienced another admission
within 30 days after discharge was 17% for gen-
eral ward patients, whereas it was 1.5% for CGA
umnit patients. The corresponding percentages for
readmission within 100 days after discharge were
41% in general ward patients and 21% in CGA
unit patients. Thus, both readmission rates were
lower in CGA unit patients.® In addition, when
NYHA functional classification, ADL score,
number of admissions and hospital days with
heart failure, and total medical cost before inter-
vention were compared with those after inter-
vention in 29 patients who were followed for
more than a year after discharge from the CGA
unit, all these parameters were found to have
improved after intervention.’

------- Geriatric medical expenditure (prefectural mean)
Geriatric medical expenditure (municipal mean) L
Annual geriatric
Independence medical expenditure
in ADL (%) per person (¥)
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(Excerpted from Department of Geriatrics, Kochi Medical School Hospital. 2002 Report of the Kohokucho Healthy Long Life Plan)
Fig. 3 Annual changes in degree of independence and geriatric medical expenditure over 10 years in

elderly residents in a city in Kochi Prefecture
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The use of CGA for inpatient consultation
or outpatient assessment represents a low-cost
strategy, but few reports have documented its
usefulness, probably because of the lack of suffi-
cient control over home care after discharge,
resulting in inadequate implementation of the
recommendation and interventions indicated by
CGA, because of the failure to choose subjects
who could benefit most, or because of the lack of
long-term follow-up. Since most elderly patients
require home care, it is considered that the use-
fulness of CGA depends on the coupling of
assessment during hospital stay and care after
discharge.’

CGA of local elderly residents has progressed

in the UK, Denmark, and other countries, and is
mainly aimed at preventing the frail elderly from
falling into a state that would require nursing
care. In recent years, the usefulness of this type
of CGA has been reported from the USA,
Italy, Germany, and other countries. In Japan,
Matsubayashi et al. carried out CGA in local
elderly residents of a city in Kochi Prefecture,
and provided intervention based on the results of
assessment. As a result, they obtained an increase
in the percentage of elderly individuals indepen-
dent in ADL and a lowering of the increase rate
in mean annual medical care expenditure per
elderly individual, despite the further aging of
the population® (Fig. 3).
" Stuck et al.,* who carried out a meta-analysis
of 28 reports on CGA using controls, reported
that improvement in physical function was
obtained only when CG A was used in specialized
CGA units, and the preventive effect on institu-
tionalization was associated only with CGA used
for local elderly residents. In addition, a signifi-
cant prolongation of home care was achieved
only by CGA in specialized CGA units and by
CGA used for discharge from the hospital to
home.

All healthcare professions dealing with the
elderly are required to consider the treatment
and care of these patients, based on a broad
vision that includes not only the patients them-

COMPREHENSIVE GERIATRIC ASSESSMENT AND TEAM INTERVENTION

selves but also their families. A uniform, rigid
intervention that provides a patient with a
predesignated form of care is not adequate for
the complex situations of individual patients.
Although it is apparent that CGA is a useful
method of assessment, it is necessary in imple-
menting the recommendations drawn from the
results of assessment to be aware of the change in
the system, giving close attention to the follow-
ing: selecting appropriate subjects; coordinating
assessment, care planning, and implementation;
and conducting regular follow-up evaluations.

In many hospitals where CGA has been intro-
duced, various healthcare professions including
physicians, nurses, physiotherapists, pharmacists,
caregivers, and medical social workers share
information in a common language (i.e., via a
standardized assessment tool), and participate
as independent professionals in preparing the
treatment or care plan and the individual medical
or nursing care plan from hospital to home,
thereby improving the quality of care plans. In
addition, more than a few CGA instructors
attach importance to the effect of this approach
in leading to an increase in the motivation of
each healthcare professional as an independent
specialist.

Conclusion

Although the concept of CGA is spreading to
local communities following the advent of gov-
ernment-sponsored long-term care insurance,
when long-term care insurance is to be provided,
continuity from medical care to nursing care is
mainly based on the attending physician’s state-
ment. Therefore, support for such continuity
can be somewhat precarious in the case of frail
elderly patients who are repeatedly hospitalized.
Although changes will be made to the medical
care system and a rapid increase in the popula-
tion of the frail elderly is likely in the future,® the
spread of CGA as a powerful tool of medical
institutions directed toward local residents is
certainly desirable.
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are multiple levels of evidence and to implement programs
based on the highest level possible. Communities and or-
ganizations with limited resources may need to design pro-
grams based on lower levels of evidence, but the most
effective programs will be those that incorporate Level A
interventions, and we should endeavor to develop programs
that use such interventions whenever possible.

Judy A. Stevens, PhD

National Center for Injury Prevention and Control
‘Centers for Disease Control and Prevention
Atlanta, GA
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PREVALENCE OF HYPERTENSION AND ITS
AWARENESS, TREATMENT, AND SATISFACTORY
CONTROL THROUGH TREATMENT IN
ELDERLY JAPANESE

To the Editor: Hypertension (HT) is one of the major car-
diovascular risk factors in elderly people and is associated
with lifestyle and socioeconomic status. The prevalence of
HT in people aged 70 and older has been reported to be
71.2% for men and 80.3% for women in countries with

established market economies.! The increase of HT over the
last decade and its unsatisfactory control in people aged 70
and older in the United States were shown.? In this study, we
showed the prevalence of HT, awareness, treatment, and
satisfactory control in community-dwelling people aged 70
and older living in rural towns in Japan.

The study population consisted of 1,256 people aged
70 and older (449 men, 807 women, mean age 79.8), living
in Miyagawa City in Mie Prefecture (59 men, 124 women,
mean age 79.7), Tosa City (97 men, 227 women, mean
80.7) and Kahoku City (143 men, 223 women, mean age
79.2) in Kochi Prefecture, Urausu City in Hokkaido Pre-
fecture (55 men, 85 women, mean age 79.8) and Yogo City
in Shiga Prefecture (95 men, 148 women, mean age 79.4).
There was no difference in the mean age between subjects
with and without HT. In total, 1,256 subjects were exam-
ined from 1999 to 2004. Blood pressure was measured
twice in a seated position after a S-minute rest using an
auto-sphygmomanometer (HEM 757, Omron, Japan). HT
was defined as an average systolic blood pressure (SBP) of
140 mmHg or greater and an average diastolic blood pres-
sure (DBP) of 90 mmHg or greater or current use of anti-
hypertensive medication. The awareness group was defined’
as subjects who knew that they had HT, and the treatment
group was defined as subjects currently taking antihyper-..
tensive medication daily. Satisfactory control in the treat-
ment group was defined as subjects having controlled SBP
and DBP of less than 140 and less than 90 mmHg, respec-
tively. Statistical analysis was performed using a chi-square
test and an unpaired Student z-test, with P-values less than
.05 considered statistically significant.

Table 1 shows the prevalence of HT, awareness, treat-
ment, and satisfactory control through treatment in Japa-
nese community-dwelling elderly people. The prevalence of
HT was 74.2% (n = 932) overall; it was significantly higher
in women (76.6%) than in men (69.9%) (P =.01), similar
to the prevalence in the United States.? The prevalence of
HT was 72.5% in subjects aged 70 to 79 and 76.3% in
those aged > 80 and older, although there was no signifi-
cant difference between the two. groups. The rate of aware-
ness was 67.9%, with no significant difference between the
sexes or age groups. The rate of treatment was 60.9%
overall, with that of men (56.4%) being significantly lower
than that of women (63.3%) (P =.04). The rate of satis-
factory control through treatment was 31.7% overall, with
that in subjects aged 80 and older (27.2%) being signifi-
cantly lower than that in those aged 70 to 79 (35.7%)
(P =.03).

The prevalence of HT in elderly Japanese was almost the
same as that in the United States? (i.e., 72% in U.S. subjects
aged 70-79; 77% in those aged > 80). Thus, the rates of
awareness, treatment, and satisfactory control through treat-
ment in elderly Japanese seem to be lower than those in the
United States. In particular, the rates of awareness (Japan,
69%; United States, 74%), of treatment in those aged 70 to
79 (Japan, 61%; United States, 67%), and of satisfactory
control through treatment in those aged 80 and older (Japan,
27%; United States,: 31%) appear to be lower in Japan than
in the United States.

This study found that, in Japan, the prevalence of HT
in people aged 70 and older is approximately 70%, which
is similar to that of other developed countries.'? The rate of
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Table 1. Prevalence of Hypertension and Rate of Awareness, Treatment, and Satisfactory Control with Treatment

in Japanese Aged 70 and Older from 1999 to 2004

Those with Hypertension

All Subjects Prevalence of Hypertension Awareness

Treatment Satisfactory Control with Treatment

Characteristic n
B a2 638169 s s 180 @)
314 (69.9) 208 (66.2) 57 (32.2)
o 618 (766t - T425°6BE) 3918337 TL{23315)
495 (T2.5) 1wt ok 340 (66.7) 300 (60.6) - S 107°(35.7)- - -
437 (76.3) 293 (67.0) 268 (61.3) 73 (27.2)

*P<.05, prevalence of hypertension between men and women (x? test).
TP<.0S, prevalence of treatment between males and females (% test).

tP<.05, prevalence of satisfactory control with treatment between those aged 70-79 and those aged 80 and older (x> test).

treatment for HT in men was found to be lower than that in
women in Japan, with rates of awareness and treatment
being lower than those in the United States. Furthermore,
the rate of satisfactory control in Japanese people aged
70 and older currently being treated for HT was also sur-
prisingly lower than that of the United States. Although the
Seventh Report of the Joint National Committee on Pre-
vention, Detection, Evaluation, and Treatment of High

Blood Pressure® reported that HT was an apparent inde-

pendent risk factor for cardiovascular events, it was em-
phasized that an SBP of 140 mmHg or higher was a much
more important cardiovascular disease risk factor than DBP
in people aged 50 and older. Nevertheless, controversy still
remains as to whether blood pressure should be kept under
140/90 for older elderly populations.*

In conclusion, geriatricians in developed countries
should be knowledgeable about the actual states of aware-
ness, treatment, and satisfactory control of HT in
elderly people. Lower rates of satisfactory control of HT
in elderly people in Japan might indicate that community
doctors do not adequately appreciate the need to control
HT strictly in older subjects and in particular in patients
aged years and older, as studies in the United States have
suggested. Further study and discussion is required as to
the appropriate control and prevention of HT in older

. populations.
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Effects of long-term exercise

class on prevention of falls in

community-dwelling elderly:
Kahoku longitudinal aging study

Michiko Fujisawa,' Masayuki Ishine,? Kiyohito Okumiya,?
Masanori Nishinaga,* Yoshinori Doi,* Toshio Ozawa® and Kozo Matsubayashi?

!Department of Welfare and Longevity, Primates Research Institute, Kyoto University, *Center for
South-east Asian Studies, Kyoto University, *Research Institute for Humanity and Nature, Kyoto,
Department of Geriatrics and Gerontology, Kochi Medical School, Kochi University, Kumamoto, and
*Tokyo Metropolitan Institute of Gerontology, Tokyo, Japan

Background: We intended to compare the effect on preventing falls between the sub-
jects participating and not participating in exercise classes over 8 years of follow up in all
the community-dwelling elderly in Kahoku Town, Kochi Prefecture, Japan.

Methods: We compared falling state both in 1993 and 2001 between 119 participants
(male : female ratio, 51:68; mean age, 72.5 years) in exercise class during the 8-year period
from 1993-2001, and 878 non-participants (M : F ratio, 243:635; mean age, 73.4 years).
We assessed the long-term effects of participating in exercise classes on preventing falls via
multivariate, longitudinal analysis.

Results: Only participation in both the 1993-1995 period and 1996-2001 one was a
significantly independent contributing factor for prevention of falls even after the adjust-
ment for age, sex, activities of daily living, depression scale and presence/absence of oral
drugs (odds ratio, 0.20; P = 0.007). Although it failed to reach significance in this study,
recent and continuing exercise was supposed to be effective for prevention of falls.

Conclusion: Unlike a short program, long-continuing exercise is effective in preventing
falls of community-dwelling elderly for a long time after the adjustment of age, activities of
daily living, depression and other confounding variables.

Keywords: community-dwelling elderly, exercise class, fall.

Introduction

Since 1991, we have carried out several geriatric inter-
ventions to sustain activities of daily living (ADL) of the
elderly living in Kahoku Town, Kochi Prefecture, Japan
with a purpose of not only preventing diseases but also
sustaining comprehensive functions of the community-
dwelling elderly (Kahoku Longitudinal Aging Study,
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KLAS). As a result, we revealed favorable effects of geri-
atric interventions on the improvement or sustaining of
functional independence in the community-dwelling
elderly population.'’ As one of the programs of KLAS,
the exercise class in Kahoku was introduced in 1993.?
This study demonstrated the acceptability and effective-
ness of exercise on neurobehavioral functions, even in
older people more than 75 years of age.?

The susceptibility to fall related to aging may include
various factors. The timed “up and go” test, which was
found to be improved by physical exercise in the
community-dwelling older elderly in KLAS,® was the
independent predictor of falls both in our cross-
sectional and in longitudinal studies. The timed up and

doi: 10.1111/.1447-0594.2007.00425.x | 357
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go (TUG) test was recognized as a useful and easy-to-

administer predictor of falls in older people.* There have
been many reports on exercise programs to prevent falls
in older people,*® however, few have studied the effect
of exercise sessions on a whole community population
for a long time. In this article, we intended to compare

. the effect on preventing falls between the subjects par-
ticipating and not participating in exercise classes in
over 8 years of follow up in all community-dwelling
elderly people in Kahoku.

Patients and methods

Study population

The study population consisted of 119 participants
(male : female ratio, 51:68; mean age, 72.5 years) in
exercise classes during the 8-year period from 1993-
2001, and 878 non-participants (M : F ratio, 243:635;
mean age, 73.4 years).

Exercise programs

Floor exercise?

Floor exercise was performed once a week for approxi-
mately 1h each time. The following programs were
adopted under a professional instructor: (i) aerobic
exercise; (i) anaerobic exercise; (iii) calisthenics; (iv)
neuromuscular coordinating exercise; and (v) voluntary
exercise at home.

Underwater exercise

Underwater exercise was introduced from 1994. Under-
water exercise was performed once a week for approxi-
mately 1 h each time in a warm-water pool. Underwater
walking, swimming, calisthenics and group gymnastics
were adopted as programs.

Questionnaire survey (1993 and 2001)*

All the subjects, including both participants and non-
participants, were followed and requested to provide
answers in both 1993 and 2001.

Fall

All the subjects were requested to choose from the four
items of: (i) “I scarcely fall”; (i) “T sometimes fall”; (iif) “I
often fall and it is problematic in daily life”; and (iv) "1
have experienced a fall-related bone fracture or serious
injury.”

Activities of daily living’

We assessed seven ADL items (walking, ascending/

descending the stairs, taking meals, clothing, toileting,
bathing, grooming) noting the help required, with four

358 |

grades from complete independence to full aid scoring
with 3-0 points. The subjects who got full marks for all
seven items (21 points) were regarded as subjects inde-
pendent in ADL, and the subjects with less than 21
points were all regarded as subjects dependent in ADL.

Additional items of assessment

The following additional items were assessed: depres-
sion scale (15-item geriatric depression scale, GDS);!??°
presence/absence of history of stroke or cardiac dis-
eases; taking oral drugs and/or antihypertensive drugs;
urinary incontinence; and cognitive impairment (classi-
fication of dementia-related dependence according to
the Ministry of Health, Labor and Welfare in Japan). We

_got informed consent every year from all the participat-

ing subjects who answered the questionnaire.
Results

Among the eligible 1774 residents aged 65 years or
older being at home in Kahoku Town in 1993 (total
population, 5966; people aged 65 years or older, 1916),
1601 residents (90.2%) answered the questionnaire. Of
those, 358 died by 2001 (8 years later) and 120 were
admitted to hospital or nursing facilities, and 68 did
not answer the questionnaire in 2001. The final valid
answer givers (in both 1993 and 2001) accounted for
997 (including 67 admitted to hospital or nursing
facilities). Of the 997 elderly subjects, 119 had a
history of participating in the exercise classes in the
8-year period 1993-2001, and 878 ones had never par-
ticipated in the classes. Table 1 shows a comparison of
base-line characteristics between these two groups.
Although the rate of male was significantly higher and
the subjects having a history of stroke were signifi-
cantly lower in the participating group than in the
non-participating one, there were no significant differ-
ences in other characteristics between the two groups
(falling state, independence in ADL, depressive state
[GDS, 210], taking drugs and/or antihypertensive
ones, urinary incontinence and cognitive impairments
[2grade Ila in classification of dementia-related depen-
dence according to the Ministry of Health, Labor and
Welfare in Japan]).

Table 2 shows comparison of falling state, ADL and
depressive state in 1993 and 2001 between participants
and non-participants in the exercise classes during the
8-year period. In 1993, there were no significant differ-
ences between participants and non-participants in
either item; however, in 2001, the incidence of falls were
significantly lower and the rate of ADL independence
was significantly higher in the participating group than
in the non-participating one.

Table 3 shows factors associated with worsemng of
fall incidence during the 8-year period in monovariate

© 2007 Japan Geriatrics Society
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Table 1 Comparison of base-line characteristics between participants and non-participants in the 1993 exercise

class
) Participants Non-participants P
No. of subjects 119 878
Age 72.5 years 73.4 years ns
Male 42.9% 27.7% 0.0012
Fall incidence '
“I scarcely fall.” n (%) 105 (88.2) 760 (86.6) ns
“I sometimes fall.” 14 (11.8) 106 (12.1)
“I often fall and it is problematic in daily life.” 0 1(0.1)
“I have experienced a fall-related bone fracture 0 11 (1.3)
or serious injury.”
ADL
Persons independent in ADL (21 points) n (%) 117 (98.3) 832 (94.8) ns
Persons dependent in ADL (<20 points) 2 (3.5) 46 (6.3) ’
Depressive state
Mean GDS (points) 46+3.3 5.1+3.6 ns
GDS of 210, n (%) 10 (8.4) 124 (14.2) ns
GDS of <10 109 (91.6) 750 (85.8)
History of stroke
Yes 1(0.9) 41 (4.9) 0.05
No 114 (99.1) 794 (95.1)
Taking drugs (including antihypertensive drugs)
Yes ' 48 (40.3) 350 (40.6) ns
No 71 (59.7) 512 (59.4)
Taking antihypertensive drugs
Yes 33 (27.7) 243 (28.2) ns
No 86 (72.3) 619 (71.8)
Urinary incontinence
Yes 0 (0 15 (1.7) ns
No 119 (100) 844 (98.3)
Cognitive impairment
>Grade Ila in classification of dementia-related 6 (5.3) 83 (10.6) ns
dependency
<Grade I 107 (94.7) 703 (89.4)

ADL, activities of daily living; GDS, 15-item geriatric depression scale.

analysis in two models according to the mode of par-
ticipation in exercise. We analyzed the odds ratio of
participants versus non-participants on the subjects
whose fall incidence increased as the dependent vari-
able. In the 8-year period 1993-2001, 119 subjects
attended exercise class (model 1). In those 119 subjects,
19 attended exercise class only during the 3-year period
1993-1995, 29 subjects attended exercise class only
during the S-year period 1996-2001, and 71 subjects
attended exercise class in both the 1993-1995 and
1996-2001 periods (model2). As shown in model 2,
worsening of fall incidence was strongly suppressed in
the participants in both the 1993-1995 and 1996-2001
periods (odds ratio, 0.20; P=0.008), however, each
group who participated only 1993-1995 or only 1996~
2001 failed to reach a significant odds ratio.

© 2007 Japan Geriatrics Society

Table 4 shows odds ratios in monovariate analysis for
worsening of fall incidence during the 8-year period of
other confounding variables. Age, female sex, depen-
dence in ADL, depressive state (GDS, 210) and taking
drugs were found to be associated with worsening of falt
incidence, but history of stroke, taking antihypertensive
drugs, urinary incontinence and cognitive impairment
were not associated with falls.

Table 5 shows effects of participation in the exercise
cldss on preventing of fall incidence during the 8-year
period in all subjects and non-fallers in 1993 in multi-
variate analysis. As shown in Table S, only participation
in both the 1993-1995 and 1996-2001 periods was a
significant independent variable even after the adjust-
ment for age, sex, ADL, depression scale and presence/
absence of oral drugs (odds ratio, 0.20; P = 0.007). Even
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Table2 Comparison of falling state, ADL and depressive state between participants and non-participants in

2001
Participants Non-participants
1993 2001 1993 2001
Fall incidence
“I scarcely fall.” n (%) 105 (88.2) 104 (87.4) 760 (86.6) 669 (76.2)*
“] sometimes fall.” 14 (11.8) 12 (10.1) 106 (12.1) 158 (18.0)
“I often fall and it is problematic in daily life.” 0 1 (0.8) 1(0.1) 16 (1.8)
“I have experienced a fall-related bone fracture 0 2(1.7) 11 (1.3) 35 (4.0
or serious injury.”
ADL’ :
Persons independent in ADL (21 points) n (%) 117 (98.3) 98 (82.4) 831 (94.8) 603 (70.0)**
Persons dependent in ADL (£20 points) 2 (3.5) 21 (17.6) 46 (6.3) 259 (30.0)
Depressive state .
Mean GDS (points) 46+3.3 5.6+3.8 51+£3.6 6.2%3.6
GDS of 210, n (%) 10 (8.4) 19 (17.1) 124 (14.2) 163 (21.1)
GDS of <10 109 (91.6) 92 (82.9) 750 (85.8) 609 (78.9)

*P < 0.05, **P < 0.01, participants vs non-participants in 2001 (x? test).

Table 3 Factors associated with worsening of fall incidence during the 8-year period (monovariate analysis): two
models according to the mode of participation in exercise

Odds ratio p
Model 1
In the 8-year period 1993-2000,
Participated in exercise class (n=119) 0.42 0.01
No participation in exercise class at all (n = 878) 1.0
Model 2
Participated in exercise class only in the 3-year period 1993-1995 (n=19) 1.24 ns
Participated in both the 3-year period 1993-1995 and the period 1996-2001 (n=71) 0.20 0.008
Participated only in the 5-year period 1996-2001 (n = 29) 0.54 ns
No participation in exercise class at all (n = 878) 1.0

when the same analysis was performed only in the sub- .

jects who were non-fallers in 1993 (n =865 subjects),
the result was almost the same, as shown in the right
part of Table 5.

From 1993-2000, participation for exercise class was
effective for prevention of successive death (odds ratio,
0.43; P=0.03) after the adjustment for confounding
variables.

Discussion

We revealed the effect of participation in the exercise
classes on the prevention of falls in community-
dwelling elderly people. Worsening of fall incidence was
suppressed to a significantly more favorable extent in
the 71 subjects who participated in both 1993-1995 and
1996-2001 periods after the adjustment of the con-
founding factors such as age, sex, ADL, depression scale
and presence/absence of oral drugs (odds ratio, 0.20;
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P =0.007) compared with non-participants, 19 partici-
pants during only 1993-1995, or 29 participants during
only 1996-2001. Although subjects who participated in
exercise classes during only the earlier or later period
did not show a significant effect of exercise on prevent-
ing falls, the subjects who participated only during
1996-2001 were supposed to fail to reach a significance
because of the smallness of subjects number.

In the previous reports, many kinds of exercises such
as tai chi, balance training, muscle strengthening train-
ing and agility training have been reported to be effective
for the prevention of falling.*'® In this study, all kinds of
exercise were involved, including underwater exercise.
Although there have been many reports on exercise
programs to prevent falls in older people, few have
studied the effect of exercise sessions on the whole
community population for a long time. We compared
the effect of preventing falls between the participating
and non-participating subjects in the exercise class in
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Table 4 Other factors associated with worsening of
fall incidence during the 8-year period (monovariate
analysis)

Age ) 1.1 <0.0001
Sex
Female 1.8 0.002
Male 1.0
ADL
Independence 0.33 0.0006
Dependence 1.0
Depression scale
GDS of 210, n (%) 1.83 0.006
GDS of <10 1.0
History of stroke
Yes 1.44 ns
No 1.0
Taking drugs (including antihypertensive drugs)
Yes 1.78 0.001
No 1.0
Taking antihypertensive drugs
Yes 1.29 ns
No 1.0
Urinary incontinence
Yes 0.78 ns
No 1.0
Cognitive impairment
>Grade IIa in classification of 1.4 ns
dementia-related dependence
<Grade I 1.0

the entire community-dwelling elderly throughout the
town during the long period of 8 years. This study is not
a controlled study. But the controlled study had been
already carried out in this exercise class in the partici-
pants during the 6 months in 1993, revealing that exer-
cise was effective in neurobehavioral function especially
in the TUG test.? In another study of ours, the TUG test
was the independent predictor of falls both in our cross-
sectional and longitudinal studies.* After finishing the
controlled study-in the first year of 1993, the exercise
class was opened for any community-dwelling people
and many subjects participated in the class each year
freely. Although some study limitations, such as non-
controlled study and that some subjects participated
irregularly, may exist, persistent open sessions for exer-
cise were proved to be effective in the whole community
for a long time in this study. That is why this
community-based study is very valuable notwithstand-
ing it being a non-controlled study.

Conclusion

In conclusion, unlike a short program, long-continuing
exercise is effective in preventing falls in elderly people
for a long time after the adjustment of age, ADL,
depression and other confounding variables.
Community-dwelling elderly people who have risks
of falling are recommended to join supervised group
exercise sessions- to maintain or improve geriatric
comprehensive functions.

Table 5 Effect of participation in the exercise class (two models) on worsening of fall incidence during the 8-year
period in all subjects and non-fallers in 1993 (muitiple logistic regression)

Non-fallers in
(865 subjects)

All subjects including
fallers and non-fallers

in 1993 (997 subjects) Odds ratio P
Odds ratio P
Model 1
In the 8-year period 1993-2001 0.44 0.01 0.44 0.02
Participated in exercise class 1.0 1.0
No participation in exercise class at all
Model 2
Participated in exercise class only in the 3-year 1.46 ns 1.95 ns
period 1993-1995
Participated in both the 3-year period 1993-1995 0.20 0.007 0.19 0.008
and the period 1996-2001
Participated only in the 5-year period 1996-2001 0.66 ns 0.59 ns
No participation in exercise class at all 1.0 1.0

Corrected with the confounding factors such as sex, age, ADL, depression scale and presence/absence of taking drugs in two

models.

© 2007 Japan Geriatrics Society
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